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[TOUCH CONTROL PANEL] 

Cross Reference to Related Applications 

This application claims the priority benefit of Taiwan application serial no. 91 1 1 1434, 
filed May 29, 2002. 

Background of Invention 

[0001 ] Field of Invention 

[0002] The present invention relates to a touch control device. More particularly, the 

present invention relates to a touch control panel capable of withstanding ultra-violet 
rays. 

[0003] Description of Related Art 

[0004] Due to the persistent progress in semiconductor technologies, the level of 

integration of circuits and their operating speed increases at an ever-increasing rate. 
The modern world is filled with digital electronic products. However, before the 
transmission of digital data or signals required by a digital control device, an input 
mechanism for inputting data is necessary. Digital data is commonly input through a 
keyboard using a high-level language format. For example, the computer keyboard is 
able to input text and instructions. Nevertheless, keyboard is not the best data input 
method under all circumstances. 

[0005] ^^^^ digital data input and control, another common input method is a touch 

control panel. In a system incorporating a touch control panel, data and instructions 
can be fed into a system by touch. In fact, the touch control panel provides a user with 
a free and convenient method of input. For example, transparent touch control panel 
may be adhered to certain display region of a flat panel display screen. Rather than 
inputting data through a keyboard, data is directly fed into a system by touching the 
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display panel. Unlike a keyboard, the touch panel is an input device that receives 
signals and hence may transmit pictures and textual writings. Because of such 
conveniences, touch control panel is also used in many electronic devices. 

[0006] However, a conventional touch control panel has little resistance for the passage 
of ultra-violet rays. When the touch control panel is used in outdoor activities or in 
areas having a high ultra-violet index, the ultra-violet rays can easily penetrate into 
the light-channeling board or backlight panel. In general, the light-channeling board 
is made of polycarbonate (PC) or polymethyl methacrylate (PMMA). Since PC and PMMA 
may decompose in the presence energetic light rays, prolonged illumination by ultra- 
violet light may lead to deterioration such as the fogging of the display screen. 

[0007] Fig. 1 is a schematic cross-sectional view of a conventional touch control panel 

1 1 0. As shown in Fig. 1 , the touch control panel 1 1 0 includes a transparent substrate 
1 00. A transparent electrode 1 02 is formed over the substrate 1 00. In general, the 
transparent electrode 102 is made of an indium-tin-oxide (ITO) compound. An 
adhesion layer 1 03 is formed near the edges of the transparent electrode 1 02. A 
contact layer 1 04 is attached to the adhesion layers 1 03. At present, the contact layer 
1 04 is mostly made from material such as polyester or glass. The contact layer 1 04 
also has a layer of transparent electrode 102 on the side facing the transparent 
substrate 100. A plurality of spacers 108 is formed in the space between the 
transparent substrate 1 00 and the contact layer 1 04. The spacers prevent direct 
contact of the transparent electrode 102 attached to the transparent substrate 100 
with the transparent electrode 102 attached to the contact layer 104 due to sagging 
as a result of self-weight. The spacers 1 08 are formed over the transparent electrode 
102 of the transparent substrate 100 by printing, for example. The outer surface of 
the contact layer 1 04 may further include a hard coating 1 06 for protecting the 
contact layer 1 04 and increasing its hardness. When the contact layer 1 04 is touched 
so that the transparent electrode 1 02 on the transparent substrate 1 00 is contacted, 
the position of the contact point is registered through a difference in resistive value at 
the point of cdntact. 

[0008] 

The aforementioned touch control panel 1 10 has no special provision for blocking 
out ultra-violet light and hence ultra-violet rays will illuminate the devices underneath 
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the panel. When the touch panel 1 10 and a liquid crystal display panel are used 
together, ultra-violet rays can still penetrate into the light-*channeling panel causing 
the aging problem. 

[0009] Fig. 3 is a schematic cross-sectional view of a conventional liquid crystal display 
panel with a touch panel structure therein. As shown in Fig. 3, a conventional touch 
control panel 1 10 is disposed over a display panel 205. In general, the touch control 
panel 11 0 is attached to the edges of the display panel 206 through a double-sided 
tape 208. The display panel 206 is a liquid crystal display panel, for example. Since a 
conventional touch control panel 110 has no provision for resisting ultra-violet light, 
ultra-violet light can easily penetrate into the light-channeling panel (not shown) 
inside the display panel 206. Prolonged illumination to ultra-violet light rays may lead 
to aging of the light-channeling panel and result in a hazy display panel. 

Summary of Invention 

[0010] Accordingly, one object of the present invention is to provide a touch control 
panel not only capable of joining with a display panel but also capable of shielding 
devices inside the display panel against ultra-violet rays. 

[001 1] To achieve these and other advantages and in accordance with the purpose of the 
invention, as embodied and broadly described herein, the invention provides a touch 
control panel shielded against ultra-violet rays. The touch control panel includes a 
transparent substrate and a contact layer. A first transparent electrode is formed over 
the transparent substrate. A second transparent electrode is formed over the contact 
layer such that the second transparent electrode faces the first transparent electrode. 
A plurality of spacers is formed in the space between the first transparent electrode 
and the second transparent electrode. Either the transparent substrate or the contact 
layer is capable of shielding out ultra-violet rays. For better protection, both the 
transparent substrate and the contact layer are capable of shielding out ultra-violet 
rays. The second transparent electrode on the contact layer and the first transparent 
electrode on the transparent substrate are attached to each other through an adhesion 
element. 

[0012] 

The contact layer may include a hard coating layer on the other side of the second 
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transparent electrode for protecting the contact layer and strengthening the hardness 
of the contact layer. 

[001 3] Furthermore, the touch control panel may integrate with a display panel such as 
an organic light emitting diode panel, a plasma display panel, a liquid display panel 
and an cathode ray tube display screen. 

[0014] It is to be understood that both the foregoing general description and the 

following detailed description are exemplary, and are intended to provide further 
explanation of the invention as claimed. 

Brief Description of Drawings 

[001 5] The accompanying drawings are included to provide a further understanding of 
the invention, and are incorporated in and constitute a part of this specification. The 
drawings illustrate embodiments of the invention and, together with the description, 
serve to explain the principles of the invention. In the drawings, 

[001 6] Fig. 1 is a schematic cross-sectional view of a conventional touch control panel;: 

[001 7] Fig. 2 is a schematic cross-sectional view of a touch control panel according to 
one preferred embodiment of this invention; 

[001 8] Fig. 3 is a schematic cross-sectional view of a conventional liquid crystal display 
panel with a touch panel structure therein; and 

[001 9] Fig. 4 is a schematic cross-sectional view of a liquid crystal display panel with a 
touch panel structure therein according to this invention. 

Detailed Description 

[0020] Reference will now be made in detail to the present preferred embodiments of the 
invention, examples of which are illustrated in the accompanying drawings. Wherever 
possible, the same reference numbers are used in the drawings and the description to 
refer to the same or like parts. 

[0021] 

One major aspect of this invention is the deployment of ultra-violet shielding 
material to form the transparent substrate on the contact layer above a touch control 
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panel. Consequently, the touch control panel fabricated according to this invention is 
capable of resisting ultra-violet light. 

[0022] Fig. 2 is a schematic cross-sectional view of an ultra-violet light resisting touch 

control panel 204 according to one preferred embodiment of this invention. The touch 
control panel 204 includes a transparent substrate 200 and a contact layer 202. The 
transparent substrate 200 or the contact layer 202 or both are capable of blocking out 
or absorbing ultra-violet rays. Material constituting the transparent substrate 200 and 
the contact layer 202 may be identical or different. The transparent substrate 200, for 
example, is an ultra-violet ray shielding glass panel. The contact layer 202 is 
fabricated using a material selected from a group including polyester, glass or glass 
with a transparent electrode. Furthermore, an optical coating such as a polarizing film 
may be deposited on the surface of the transparent substrate 200 or the contact layer 
202. 

[0023] The capacity to resist ultra-violet rays for the transparent substrate 200 or the 
contact layer 202 is obtained by adding some ultra-violet light absorbing material. 
Alternatively, a layer capable of shielding against ultra-violet rays is coated on one or 
both surfaces of the transparent substrate 200 or contact layer 202. 

[0024] As ultra-violet rays pass through the transparent substrate 200, a portion of the 
ultra-violet light is absorbed, hence effectively lowering the strength of the rays. A 
first transparent electrode 1 05 is formed over the transparent substrate 200. 
Furthermore, a second transparent electrode 107 is formed on the side of the contact 
layer 202 facing the first transparent electrode 105. The first transparent electrode 
105 and the second transparent electrode 107 can be fabricated using an identical 
material or a different material, for example, indium-tin-oxide. A plurality of spacers 
108 is formed in the space between the first transparent electrode 1 05 of the 
substrate 200 and the second transparent electrode 1 07 of the contact layer 202. In 
general, the spacers 108 are formed on the substrate 200 by printing. An adhesive 
element 103 is also attached to the edges of the first transparent electrode 105. 

[0025] Thereafter, the second transparent electrode 107 on the contact layer 202 is 
attached to the adhesion element 1 03. Hence, a space is formed between the 
transparent substrate 200 and the contact layer 202. The contact layer 202 also has a 
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hard coating 106 on the surface opposite to the second transparent electrode for 
protecting the contact layer 202 and increasing its hardness. When the contact layer 
202 is touched, the second transparent electrode 1 07 of the contact layer 202 will 
contact the first transparent electrode 105 of the substrate 200. An evaluation of 
contact resistance is able to find the exact position of the contact point. 

[0026] In this invention, the transparent substrate 200 is fabricated using ultra-violet ray 
resistant materials such as ultra-violet light resistant glass. Hence, the transparent 
substrate 200 can protect devices underneath the touch control panel 204. In 
addition, if the contact layer 202 is fabricated with ultra-violet light resisting material, 
a better shielding of the underlying devices can be obtained. 

[0027] The touch control panel 204 fabricated according to this invention is also shielded 
from ultra-violet light. The touch control panel 204 is positioned above a display 
panel 206 such as an organic light-emitting diode panel, a plasma display panel, a 
liquid crystal display panel or a cathode ray tube display screen. Fig. 4 is a schematic 
cross-sectional view of a liquid crystal display panel with a touch panel structure 
therein according to this invention. As shown in Fig. 4, the edges of the touch control 
panel 204 with ultra-violet light resisting capability are attached to the edges of a 
liquid crystal display panel 206 using double-sided tape 208. Consequently, internal 
elements such as a light-channeling panel underneath the liquid crystal display panel 
206 are well protected. 

[0028] Because the touch control panel 204 is capable of shielding or absorbing ultra- 
violet rays, strength of the ultra-violet rays after passing through the touch control 
panel 204 will be immensely weakened. Since the display panel 206 is no longer 
affected by incoming ultra-violet light, working life of the display panel 206 is 
extended. Here, the display panel 206 refers to an organic light-emitting diode (OLED) 
panel, a plasma display panel (PDP), a liquid crystal display (LCD) panel or a cathode 
ray tube (CRT) display monitor, for example. 

[0029] With the same design concept in mind, the transparent substrate 200 or the 

contact layer 202 or both can have ultra-violet light shielding capacity for reducing 
the intensity of ultra-violet light illumination. 
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[0030] It will be apparent to those skilled in the art that various modifications and 

variations can be made to the structure of the present invention without departing 
from the scope or spirit of the invention. In view of the foregoing, it is intended that 
the present invention cover modifications and variations of this invention provided 
they fall within the scope of the following claims and their equivalents. 
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